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Primary care practitioners (PCPs) have a role to play in the primary and secondary 
prevention of diet/weight-related chronic disease through nutrition assessment, education, 
counseling, and referral. Although PCPs tend to have positive attitudes about nutrition, 
many do not engage in nutrition related practice behaviors. In this research, it is assumed 
that improving PCPs’ current nutrition knowledge of and access to evolving, evidence- 
based information about nutrition will lead them to be more likely to engage in nutrition 
assessment, education, counseling, and appropriate referrals with the ultimate aim of 
positive patient outcomes. This research used concept mapping, a participatory, mixed 
methods approach to explore practitioners’ (n=14) and researchers’ (n=30) perspectives 
about the importance and feasibility of actions, tools, and resources that would facilitate 
the dissemination of evidence-based information about nutrition to primary care medical 
practitioners. Concept mapping uses similarity matrices, multidimensional scale 
modeling, and hierarchical clustering to analyze participant brainstorming, sorting, and 
rating data. This exploratory study found a gap between researchers’ and practitioners’ 
importance ratings for the brainstormed ideas, but a high correlation (r=.94, p=.000) 
between researchers’ and practitioners’ feasibility ratings for the ideas. The study also 
identified areas for potential future research and development based on X,Y (importance, 
feasibility) plots of the brainstormed ideas.
3
Disseminating Evidence-Based Information about Nutrition to Practitioners
A THESIS
Submitted in partial fulfillment of the requirements 
for the degree of Master of Science
by
Marissa Burgermaster 
Montclair State University 
Montclair, NJ
2012
Copyright O 2012 by Marissa Burgermaster. All rights reserved.
5
Acknowledgements
With gratitude for the patient guidance and challenging feedback of my committee -  
Amanda Bimbaum, Jennifer Urban, and Doreen Liou; for the advisement from Bill 
Trochim; for the support from my loved ones -  William and Denise Burgermaster, Heidi 













Figure 1................................................................................. Demographic Survey Questions
Figure 2 .......................................Concept Systems Global Online Brainstorming Interface
Figure 3 .......................................................................................................Final Statement Set
F igure.....................................Concept Systems Global Online Tabletop Sorting Interface
Figure 5 .....................................................Concept Systems Global Online Rating Interface
Figure 6 ........................................................................................................................ Point Map
Figure 7 .....................................................................................................................Cluster Map
Figure 8 .............................................. Cluster Rating Map of Importance by all Participants
Figure 9 ....................................................... Point Rating Map of Importance by Researchers
Figure 10....................................................Point Rating Map o f Importance by Practitioners
Figure 11......................................................... Pattern Match Graph for Importance Ratings
Figure 12.............................................. Cluster Rating Map of Feasibility for all Participants
Figure 13.....................................................Point Rating Map of Feasibility for Practitioners
Figure 14...................................................Point Rating Map o f Feasibility for Researchers
Figure 15............................................................ Pattern Match Graph for Feasibility Ratings
Figure 16............................................. Pattern Match Graph for Importance and Feasibility
Figure 17............................................................................................................ Go-Zone Graph
Figure 18....................................................Enlarged Go-Zone Quadrant of Go-Zone Graph
8
Disseminating Evidence-Based Information about Nutrition to Practitioners
Background
Nutrition, Obesity, and Chronic Disease
The role of nutrition in the prevention of chronic diseases such as obesity, type 2 
diabetes mellitus (T2DM), cardiovascular disease (CVD), coronary heart disease (CHD), 
osteoporosis, and some cancers has long been evident (“American Diabetes Association 
position statement: Evidence-based nutrition principles and recommendations for the 
treatment and prevention of diabetes and related complications,” 2002; Krauss et al., 
2000; van’t Veer, Jansen, Klerk, & Kok, 2000).
Obesity has been unequivocally associated with morbidity and mortality 
(Billington et al., 2000). Though recent trends indicate a possible decline in obesity- 
related mortality due to improvements in cardiovascular risk factors and treatment, there 
is evidence of an increase in disability among obese adults (Alley & Chang, 2007) as well 
as an increase in quality-adjusted life years lost due to obesity (Glass & McAtee, 2006). 
The financial costs of obesity and related diseases have risen to well over $100 billion 
annually in the United States (Finkelstein, Trogdon, Cohen, & Dietz, 2009). Even modest 
weight loss has been shown to be effective in the secondary prevention of comorbid 
chronic disease conditions among patients with obesity (Wing et al., 2011).
As obesity and diet-related chronic diseases become increasingly prevalent, more 
attention has been dedicated to public health campaigns addressing the both the nutrition 
and energy balance aspects of these diseases. Fruit and Veggies -  More Matters and its 
better known predecessor, 5 a Day seek to increase Americans’ fruit and vegetable intake 
(Erinosho, Moser, Oh, Nebeling, & Yaroch, 2012) while the first lady’s L et’s Move
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campaign is a comprehensive nutrition and physical activity campaign aimed at solving 
childhood obesity (The White House, 2012).
The Role of Primary Care Practitioners in Diet-Related Chronic Disease Prevention
Primary Care Practitioners (PCPs)1 need accurate nutrition information because 
they have an important role to play in the primary and secondary prevention of both diet- 
and weight-related chronic disease, especially in the form of nutrition (and physical 
activity) advice, counseling, and interventions. Physicians are considered by patients to 
be trusted sources of nutrition information (Gerrit, Joseph, Cees, & Carel, 1997). Patients 
have reported positive views of PCPs providing nutrition advice, the belief that nutrition 
advice should be part of a PCP’s role, and an appreciation for the possibility of long-term 
follow-up when working with PCPs (Tan, Zwar, Dennis, & Vagholkar, 2006).
Physicians, too, see nutrition counseling as part of their role and as a high priority 
(Kushner, 1995) and PCPs have reported that they believe nutrition counseling leads to 
changes in diet and behavior and these changes in turn lead to improved health outcomes 
(Mitchell, MacDonald-Wicks, & Capra, 2011). The National Heart Lung Blood Institute 
Obesity Education Initiative (2002) specifically calls for PCPs to play a greater role in 
managing obesity through dietary therapy as well as other appropriate strategies in their 
publication for PCPs, The Practical Guide: Identification, Evaluation, and Treatment o f  
Overweight and Obesity in Adults.
There is evidence of positive outcomes related to weight and nutrition counseling 
by PCPs. Both PCPs and primary care support staff have been shown to successfully
1 For the purposes of this research, the term Primary Care Practitioners includes physicians and nurse 
practitioners in the fields of general practice, family medicine, internal medicine, pediatrics, obstetrics and 
gynecology. For clarity, the term PCP will be used here whenever referring to research on general 
practitioners, family physicians, or primary care practitioners.
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implement weight-loss (Appel et al., 2011; Wadden et al., 2011; Yanovski, 2011) and 
dietary (Alexander et al., 2011) counseling and interventions. Kant and Miner (2007) 
analyzed NHANES data 1999-2002 and found that 16-19 year old adolescents who were 
informed by a pediatrician that they were overweight or at risk of being overweight were 
more likely to perceive themselves as overweight, desire to lose weight, and attempt 
weight loss or avoid weight gain. According to 24-hour dietary recall data, these 
adolescents reported the consumption of fewer foods and beverages, fewer calories, and 
were more likely to consume low or non-fat milk than those who were not informed of 
overweight status by a pediatrician. A review of the limited research on physician 
nutrition counseling indicates that high-intensity PCP or collaborative PCP-registered 
dietitian interventions (two or more visits per month for three months) are more likely to 
lead to clinically significant weight loss than lower intensity interventions (Tsai, 2009). 
However, other research has found that lower intensity interventions designed to promote 
the discussion of weight-related behavioral goals by PCPs can lead to increased physical 
activity and weight loss (Christian et al., 2008) and that patients of PCPs who employ 
Motivational Interviewing techniques (i.e. collaboration, support of patient autonomy, 
and encouragement of the patient as the driver of change) in discussions with patients 
have more success in behavior changes leading to weight loss (Poliak et al., 2010). 
Notably, a 2012 systematic review demonstrated that patient outcomes can be positively 
affected by PCP weight loss advice; a related meta-analysis of the eligible data indicated 
a statistically significant effect of PCP weight loss advice on patient attempts to lose 
weight (Rose, Poynter, Anderson, Noar, & Conigliaro, 2012).
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Both patients and health care professionals believe PCPs have the opportunity to 
be more influential in primary and secondary prevention of chronic disease through 
nutrition and weight-loss counseling. Despite the positive effects Kant and Miner (2007) 
found when adolescents were informed of their overweight or at-risk status, they note that 
only 34% of adolescents with a BMI > 85 and 50% of adolescents with a BMI > 95 
informed of their at risk or overweight status were provided with nutrition and/or 
physical activity counseling. Direct observations of PCPs have indicated that dietary and 
exercise counseling only occurs in about 20-25% of patient visits (Anis et al, 2004).
In an Ethics Forum published in American Medical News, a multidisciplinary 
team of physicians and a nutritionist (John-Sowah, Stanford & McMurray, 2012) argues 
that PCPs should initiate talks with patients about nutrition because patients seek medical 
care and information from PCPs more than any other source. Survey research conducted 
using self-reported height and weight data concluded that the prevalence of adolescents at 
risk for health problems related to over/underweight points to a need for counseling about 
body image, weight loss, and nutrition during all adolescent well visits to PCPs (Klein et 
al., 2006). Furthermore, Hassink and Kessel (2010) report that families who participated 
in Shaping America’s Youth, an initiative intended to encourage a more community- 
based approach to pediatric nutrition and physical activity, want “consistent and accurate 
nutrition and physical activity information, ...[and] effective obesity-focused clinical 
care” (p. S95) as well as partnership from pediatricians in preventing and treating 
childhood obesity.
There are mixed opinions on the nature and extent of PCPs’ role in nutrition 
counseling. For instance, The Academy of Nutrition and Dietetics recommends that PCPs
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screen patients and refer those who need individualized nutrition counseling to a dietitian 
(ADA, 1998). However, in light of the fact that physicians tend to be a trusted source of 
information and because PCPs are typically the first medical practitioner a patient with a 
health concern sees, PCPs can have a strong influence on patients’ nutritional health. 
Even some dietitians feel that physicians have a role in nutrition counseling because they 
are able to raise a patient’s awareness of nutrition and nutrition messages and often act as 
a gateway to dietitian and specialist referrals (Mitchell et al., 2011). Therefore, ensuring 
that the information PCPs provide to patients is evidence-based is essential (Mitchell et 
al., 2011).
Limitations in PCP Knowledge of and Access to Evidence-Based Nutrition 
Information
In general, PCPs’ current nutrition knowledge and access to evolving evidence- 
based information about nutrition is inadequate. Although the technological advances of 
the 21st century have afforded medical professionals (as well as the general population) 
instant access to an array of health related information, the vastness of the information 
available comes with problems. There is an incorrect assumption that access to 
information is synonymous with evidence-based practice (Guyatt, Meade, Jaeschke, 
Cook, & Haynes, 2000a); however, as early as 2004, Alper and colleagues already 
estimated that physicians trained in epidemiology would need an impossible 627.5 hours 
each month to critically read, absorb, and evaluate the research relevant to their field. In a 
2000 editorial in the British Medical Journal, Guyatt et al. (2000) described teaching 
evidence based practice in medical schools and residencies as an arduous task:
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The skills needed to provide an evidence based solution to a clinical dilemma 
include defining the problem; constructing and conducting an efficient search to 
locate the best evidence; critically appraising the evidence; and considering that 
evidence, and its implications, in the context of patients' circumstances and 
values. Attaining these skills requires intensive study and frequent, time 
consuming, application (p. 954)
They then go on to argue that many physician trainees are uninterested in this type of 
investigation and even those who are will have little time to do so.
Applying evidence-based practice in the clinical setting has been likened to 
shifting from “doer” mode to “thinker” mode, which makes for slower decisions, and 
inclines many physicians to use their personal experience and the advice of colleagues 
over engaging in behaviors consistent with evidence-based practice (Swennen, van der 
Heijden, Blijham, & Kalkman, 2011).
PCP Attitudes and Efficacy in Using Evidence-Based Nutrition Information
PCPs consistently report positive attitudes about the importance of nutrition in 
general medical practice (Kushner, 1995; Levine, Wigren, Chapman & Kemer, 1993). 
However, the findings in the area of PCP self-efficacy (i.e. the confidence in one’s ability 
to enact a behavior) in providing nutrition and weight loss advice portray a more 
complicated story. Hiddink, Hautvast, van Woerkum and van’t Hof (1999) performed 
structural equation modeling on data from a longitudinal study of Dutch PCPs, finding 
that their nutrition guidance practices are predisposed by four factors: (1) PCP self- 
efficacy in influencing habits of patients, (2) PCP interest in nutrition in health and 
disease, (3) PCP self-efficacy in giving nutrition advice for the prevention and treatment
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of CHD, and (4) PCP perception of the role of behavior in health (Hiddink et al, 1999). A 
more recent factor analysis of a survey of NYU medical school faculty (Jay et al, 2009) 
demonstrated an association between patient weight loss and the “Physician Success/Self 
Efficacy” factor, but found that only 46% of physicians surveyed felt successful in 
treating obesity. However, a different study, which surveyed practicing physicians who 
also serve as family medicine and clinical faculty at a Boston medical school, found that 
84% of these physicians felt somewhat or very skilled in advising patients about nutrition 
(Wong et al., 2004).
There is substantial evidence that PCPs do not effectively address nutrition and 
weight loss in most consultations. A 2004 comparative case study (Scott et al., 2004) of 
633 primary care visits found that PCPs mentioned excess weight in 17% of 376 
consultations with overweight and obese patients; weight counseling occurred in 11% of 
consultations with overweight adults and 8% of consultations with overweight children. 
In an observational study of outpatient family medicine visits, Flocke, Clark, Schlessman, 
and Pomiecko (2005) found that even PCPs who do discuss nutrition and weight loss 
with their patients tend to offer neither assistance in setting dietary or weight loss goals 
nor arrangements to follow up or provide a referral, both aspects of health behavior 
change that have been proven effective.
Positive attitudes towards nutrition tend not to correlate with clinical performance 
(Kushner, 1995; Levine, Wigren, Chapman, & Kemer, 1993). Physicians who took a 
nutrition course in medical school had significantly more positive attitudes about 
nutrition; however, this did not translate to nutrition counseling or other nutrition related 
behavior in clinical practice (Levine et al., 1993). Self-efficacy also seems to have
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inconsistent effects on nutrition and weight loss counseling behaviors. A small survey of 
fourth year medical students indicated a link between self-efficacy in nutrition with a 
self-reported and chart-based increase in the likelihood of addressing nutrition with 
cardiovascular patients (Carson, Gillha, Kirk, Reddy, & Battles, 2002). A more recent 
analysis of data from the Dutch longitudinal study found that PCP self-efficacy in 
nutrition counseling and nutrition counseling practices had both declined from 1992 to 
2007 (Visser et al., 2008).
Barriers to Using Evidence-Based Nutrition Information in Primary Care Practice
Extensive research has been conducted on the barriers to implementing nutrition 
and weight counseling and interventions by PCPs. Challenges for PCPs in implementing 
nutrition counseling in their practices have been documented across the US, Canada, and 
Europe. Factors influencing PCPs nutrition/dietary counseling behaviors include:
• Time constraints (Ball, Hughes, & Leveritt, 2010; Kolasa & Rickett, 2010a; 
Kushner, 1995; F. Visser et al., 2008)
• Availability of appropriate resources for PCPs (Kushner, 1995)
• Physician perception of poor patient compliance (Kushner, 1995; Visser et al., 
2008)
• Lack of nutrition counseling skills and training on nutrition counseling skills 
(Kushner, 1995)
• Lack of confidence in nutrition counseling skills (Kushner, 1995)
• Lack of knowledge about nutrition (Kolasa & Rickett, 2010a; Kushner, 1995)
• Inadequate reimbursement (Kushner, 1995)
• Lack of interest in nutrition (Glanz, Tziraki, Albright, & Fernandez, 1995)
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• Belief that diet change would not make a difference (Glanz et al., 1995; Tan et 
al., 2006)
• Frequency of patients requesting advice or presenting with nutrition-related 
conditions (Nicholas et al. 2003).
Barriers to nutrition education in medical school. Historically, nutrition is not 
emphasized in medical school because of competing courses and competencies (Adams, 
Kohlmeier, Powell, & Zeisel, 2010). As recently as 2009, US medical students were only 
receiving an average of 19.6 hours of explicit nutrition education throughout the four 
years of medical school, down from 22.3 in 2004 and less than the National Academy of 
Sciences recommendation of a minimum of 25 required hours (Adams, Kohlmeier, & 
Zeisel, 2010). “With less than 25 hours of required nutrition behind them, graduating 
medical students cannot expect to be competent in handling nutrition care in their 
patients— the time simply is not adequate to cover what needs to be covered” (Adams, 
Kohlmeier & Zeisel, 2010, p. 472). In a small-scale survey of medical residents, 77% 
agreed that nutrition should be assessed in primary care visits and 94% agreed they were 
obligated to discuss nutrition with patients; however, only 14% felt physicians were 
adequately trained to provide nutrition counseling (Vetter, Herring, Sood, Shah, & Kalet, 
2008).
PCPs who Provide Nutrition Counseling
Despite the numerous barriers, some PCPs do provide nutrition and weight 
counseling. A study of female physicians indicated that those who had intentionally 
changed their own diets were more likely to counsel patients on nutrition and weight 
(Frank, Wright, Serdula, & Elon, 2002). Ammerman et al. (1993) and Levine et al (1993)
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also found that physicians who were personally concerned about their own weight and 
nutrition were more likely to counsel on these topics. Physicians who sought nutrition 
information from nutrition specific texts, seminars or journals; who were trained outside 
the US; who were university-affiliated; and who were under age 45 were more 
significantly more likely to follow the recommended nutrition clinical practices, such as 
nutrition assessment and counseling (Levine et ah, 1993). Also, Spencer et al. (2006) 
found that higher fruit and vegetable intake was associated with higher levels of self- 
reported nutrition counseling practices among medical students, as did Black or Hispanic 
ethnicity and intention to become a PCP.
Improving PCPs’ Knowledge of and Access to Evidence-Based Nutrition 
Information
Primary care practitioners are in a position to influence patient outcomes by 
increasing the frequency and improving the quality of their interactions with patients 
about nutrition. PCPs with training in specific intervention strategies have been shown to 
be effective in engaging patients in nutrition and physical activity behavior change 
(Calfas et al, 2002). As the quality and quantity of nutrition information and counseling 
provided to patients by PCPs is related to the physician’s self-efficacy (Adams, 
Kohlmeier, Powell et ah, 2010), it follows that improving PCPs’ current nutrition 
knowledge and access to evolving, evidence-based information about nutrition will result 
in them engaging in more nutrition- and weight-related counseling and care that will 
consequently result in positive changes for patients. Examining how evidence-based 
information is disseminated in other areas of medicine is one lens through which to 
develop strategies to improve access to evidence-based information about nutrition.
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Translating Research into Practice
Translational research is an area of emphasis among the medical research arms of 
governments in North America and Europe (Travis, 2007). It typically refers to one of 
two aspects of medical research. First, the term “translational research” refers to the use 
of new science and technology discoveries to produce and improve treatment options for 
patients. This aspect of translational research is called T l, nicknamed “bench-to- 
bedside,” and typically consists of research in the “hard sciences,” like molecular biology 
and genetics. Second, translational research refers to getting these new treatments as well 
as evolving research knowledge to practitioners and the patients they help. This aspect of 
translational research is called T2, or “translating research into practice,” and typically 
encompasses epidemiological, behavioral, communication, policy, and other similar types 
of research. Translating research into practice (TRIP)2 seeks to reduce disparities in 
patient care by improving access and systems of care as well as helping practitioners 
change patients’ health behaviors to improve patient outcomes (Woolf, 2008).
In a 2008 commentary in The Journal o f the American Medical Association, 
Steven Woolf, MD, MPH argues that TRIP can save more lives than the heavily funded 
Tl translational research. He points out that while Tl can lead to important 
breakthroughs, TRIP encourages the dissemination and utilization of efficacious existing 
prevention and treatment programs, improvements in access, and the reduction of 
disparities in healthcare. Wolff goes on to argue that these improvements in health care 
quality may even increase the profitability of Tl research for investors. Given this
2 For the purposes of this research, the term translating research into practice (TRIP) will be used to refer to 
the type of translational research called T2, implementation science, dissemination research, health 
services, and knowledge transfer.
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context, it is clear that the dissemination of evidence-based information about nutrition to 
PCPs fits squarely into the realm of TRIP.
TRIP is often cited as a major challenge in medicine (Best, Quinlan, Kemer, 
Vinson, & Graham, 2008; Grimshaw, Eccles, Lavis, Hill, & Squires, 2012; Woolf, 2000). 
Often, it takes decades for research breakthroughs to become a part of routine clinical 
practice (Agency for Healthcare Research and Quality, 2001). In a commentary in The 
Journal o f Family Practice, Woolf (2000) presents a framework to examine the barriers 
to PCPs’ implementation of evidence-based changes in their practice. He argues that 
most PCPs experience four stages on the way to adopting new behaviors. First, they must 
be cognizant of the evolution of knowledge in medicine. Then, they must change their 
attitude to consider the new information to be valid, practical, and accepted by peers, 
opinion leaders, and patients. Next, they must be able to practically implement the change 
in their practice. Finally, Wolff points out that PCPs need reminders to maintain clinical 
practices, including tracking systems, as well as encouragement that their work is 
beneficial. Two major strategies are currently employed in the dissemination of evolving 
knowledge in medicine: Clinical practice guidelines and systematic reviews. Neither of 
these strategies has proved effective in overcoming the barriers cited by Wolff. These 
strategies, along with interventions designed to improve patient outcomes through TRIP 
are discussed next.
Clinical practice guidelines. Clinical guidelines are intended to improve quality 
and consistency of practice by expeditiously disseminating evidence-based practice while 
controlling costs (Cabana et al., 1999; Carlsen, Glenton, & Pope, 2007). There is limited 
research on the positive aspects of PCPs adherence to guidelines; however, in a
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Norwegian focus group study, PCP participants’ satisfaction with and use of clinical 
guidelines tended to increase when they had access to the evidence behind guideline 
recommendations and time to familiarize themselves with the evidence and practice 
applications (Carlsen & Norheim, 2008).
There is evidence of significant barriers to PCP adoption and utilization of clinical 
guidelines as practice tools. In their meta-analysis of qualitative studies examining 
barriers to PCP utilization of clinical practice guidelines, Carlsen et al. (2007) found that 
PCPs were often skeptical of applying guidelines based on population level data to their 
individual patients. Carlsen and Norheim (2008) found that PCP focus group participants 
were also wary of the influence of pharmaceutical interests in government guidelines. 
Other barriers identified included maintaining a positive doctor-patient relationship, fear 
of missing a diagnosis, and practical issues (e.g. amount of time it takes to stay on top of 
guidelines). In their review of a set of primarily quantitative studies on the topic, Cabana 
et al. (1999) categorized barriers into a framework according to a sequence of behavior 
change: Knowledge (e.g. lack of awareness of or familiarity with the guideline), attitude 
(e.g. disagreement with guideline, lack of self-efficacy, lack of motivation), and behavior 
(e.g. inability to reconcile guideline with patient desires, presence of contradictory 
guidelines, lack of time, resources, or reimbursement).
Clinical guidelines are important to the improvement of patient care, but effective 
systems for the implementation of the proliferation of guidelines are essential. They must 
be user-friendly and available and also consider the barriers to implementation by PCPs 
(Conroy & Shannon, 1995). It has been suggested that PCPs should be involved in 
developing guidelines for general practice (Carlsen & Norheim, 2008). A coordinated
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international effort is currently being undertaken to improve the quality of clinical 
practice guidelines (Qaseem et al., 2012).
Systematic Reviews. Systematic reviews seek to inform clinical decisions by 
making the research evidence more generalizable by synthesizing and critically 
evaluating multiple, high-quality studies to answer a research question. Grimshaw et al. 
(2006) put forward the idea that systematic reviews should be considered “basic unit of 
knowledge translation” (Discussion section, para. 3) when information is being 
disseminated to consumers, practitioners, or policy-makers. They argue that individual 
studies, with the exception of large randomized controlled trials (RCTs), rarely provide 
sufficient evidence to inform practice.
Systematic reviews are primarily limited by the availability of clinical trials on the 
topic under investigation, while their use by PCPs is affected by a perceived lack of 
generalizability to the PCP’s own patients (Nasser, van Weel, van Binsbergen, & van de 
Laar, 2012). In presenting a model for improving the generalizability and validity of 
systematic reviews, Grimshaw et al. (2012) point out that TRIP is more likely to succeed 
when it is informed by the barriers and facilitators affecting the target audience and call 
for more research on strategies to overcome these barriers.
Interventions. The development of interventions to improve primary care 
practice has been a priority in TRIP. For example, Pluye et al. (2012) recently found 
positive results for cognitive impact, clinical relevance, and use of information during an 
intervention involving the dissemination of systematic reviews to Canadian PCPs. 
Participating PCPs were emailed brief summaries of systematic reviews from the
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Cochrane Library and had the opportunity to earn continuing medical education credit by 
participating in an online learning activity based on the review.
Often interventions seek to go beyond clinical practice guidelines and systematic 
reviews in their aim to affect PCP practices by addressing the attitudinal, practical, and 
encouragement aspects of W olffs framework. For example, Omstein, Nemeth, Jenkins, 
and Nietaert (2010) found that electronic medical record (EMR) audits and feedback 
combined with academic detailing (i.e. site visits by researchers intended to disseminate 
best practice information), were effective in improving colorectal cancer screening 
practices among PCPs.
TRIP and Nutrition
There are unique and numerous challenges in applying strategies for TRIP to a 
nutrition context. First among them is the longtime dearth of systematic reviews on 
nutrition, weight-loss, and obesity prevention in primary care practice (Glenny, O’Meara, 
Melville, & Sheldon, 1997). Although this shortage has been addressed more recently, 
efforts have mainly focused on the efficacy of PCP involvement in weight management 
(Rose et al., 2012; Whitlock, O’Conner, Williams, Biel, & Lutz, 2010). Authors of these 
reviews consistently call for a stronger evidence-base from which to draw conclusions 
and develop recommendations (Dansinger, Tatsioni, Wong, Chung, & Balk, 2007; 
Ebrahim & Smith, 1998). An analysis of the reviews on diet and nutrition available from 
the Cochrane Collaboration, an international organization with the mission of preparing 
and disseminating systematic reviews of health interventions and promoting evidence- 
based medicine, specifically identified a need for more clear and understandable
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evidence-based information in the field of nutrition that is applicable in the primary care 
consultation room (Nasser, van Binsbergen, Javaheri, & Yassiny, 2008)
What makes nutrition information evidence-based? The question of what 
makes nutrition information evidence-based is important. Currently there is no consensus, 
as the inclusion criteria that often apply to systematic reviews and clinical practice 
guidelines in other areas of medical research (e.g. RCTs) are difficult to achieve in 
behavioral nutrition research. One of the challenges of disseminating evidence-based 
nutrition information is the difficulty of conducting randomized controlled trials with 
variables relevant to diet and nutrition (Nasser et al., 2008). The challenges of measuring 
nutrition interventions range from the unreliability of the measures used to record food 
intake to the compendium of confounding factors that can affect dietary outcomes. These 
types of challenges persist even when analyzing the basic science underlying nutrition 
information. For instance, when food chemicals are separated and controlled similarly to 
pharmaceuticals, the holistic qualities of foods and diets are lost and the results are often 
inconsistent with observational or cross sectional studies (Hiddink & Blom, 2003). 
Existing Systems, Tools, and Resources for Disseminating Nutrition Information to 
PCPs
As part of a 1995 study, “Examining the Barriers to Nutrition Counseling by 
Physicians,” R.F. Kushner asked American Medical Association member physicians with 
direct patient contact to rate strategies for improving nutrition counseling among 
physicians on their potential effectiveness and personal interest, including: Free-standing 
seminar or workshop, nutrition counseling and skills newsletter, nutrition workshops at 
medical society meetings, home video demonstration tapes, nutrition textbooks, home
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computer learning programs. The only strategy rated very highly in both interest and 
potential effectiveness was the nutrition newsletter focusing on counseling skills for 
PCPs. Because this sort of tool was already in existence, Kushner (2005) speculates that 
it does not meet the needs of PCPs or they are not aware of its existence. Further, he 
concludes that a multi-faceted approach to improving PCPs’ nutrition counseling skills 
and behaviors is necessary (Kushner, 1995). A 21st century version of the nutrition 
newsletter is an electronic nutrition newsletter, Arbor Clinical Nutrition Updates, which 
summarizes and disseminates recent research findings to over 100,000 health 
professionals worldwide and report that 28% of their readership are medical practitioners 
outside of nutrition (Helman, 2005). The sources of information about nutrition used by 
medical practitioners are similar to TRIP techniques utilized in other areas of medicine, 
including clinical guidelines, interventions in medical and continuing medical education, 
and practice-based interventions.
Clinical Guidelines. The use of clinical guidelines by PCPs is mixed. In a survey 
study of Boston University Medical School faculty (clinical/basic science faculty and 
family medicine preceptors), where 78% of respondents were active MDs, respondents 
reported using 2.3 expert nutritional guidelines in their practice; however, % of the 
respondents had not utilized guidelines or did not remember which guidelines were used. 
(Wong et al., 2004). Eighty-nine percent of respondents somewhat or strongly agreed that 
they felt confident reading and evaluating a clinical study on diet and disease prevention 
and responded accurately to over half of the survey questions pertaining to diet-disease 
relationships. However, gaps in the knowledge and use of nutrition guidelines (i.e. the
25
major behavioral causes of cancer, the interpretation of BMI measurements, and cancer 
sites associated with obesity) in teaching and practice were evident (Wong et al., 2004).
Medical School Education. There is strong evidence of a need for medical 
students, residents, and fellows to receive education beyond nutrition content in 
preclinical science courses. Adams, Kohlmeier, Powell et al. (2010) argue that this should 
take the form of training in nutrition skills like assessment, counseling, and interventions 
based on evidence-based and clinically relevant guidelines and information. Several 
programs have been established to promote the inclusion of nutrition education in 
medical school, including the Nutrition Academic Awards established to fund medical 
schools to develop, implement and disseminate evidence-based nutrition curricula for 
medical students, residents, and practicing physicians with the aim of enhancing the 
existing medical school curricula (Hark, 2006; Van Horn, 2006). Nutrition education 
curricula for medical schools have also been developed, such as Nutrition in Medicine 
(Adams, Kohlmeier, Powell et al., 2010; Lindell, Adams, Kohlmeier, & Zeisel, 2006), 
which aims to provide a free, flexible, internet-based core nutrition curriculum for 
medical students that covers both preventive and therapeutic aspects of nutrition.
Continuing Medical Education. Primary care practitioners have reported that 
they need more information about nutrition in order to provide nutrition 
advice/counseling in an effective manner (Mitchell et al., 2011). Continuing medical 
education (CME) programs have also been designed based on successful models 
implemented in medical schools, such as Nutrition Education fo r Practicing Physicians 
(Adams, Kohlmeier, Powell et al., 2010).
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Practice-Based Interventions. Primary care practitioner survey and medical 
record abstraction studies have both indicated that having nutrition education materials 
and intervention tools (e.g. Nutrition and Activity Self-History forms, and counseling 
guides) available at the time of a consultation makes it more likely that they will counsel 
a patient about nutrition (Dunlop, Leroy, Trowbridge, & Kibbe, 2007; Gans et al., 2003; 
Mitchell et al., 2011). Similarly, interventions that include lifestyle prescriptions written 
by PCPs to encourage patient dietary and physical activity behavior change have been 
shown to overcome commonly reported barriers to counseling patients and improve 
patient outcomes (Aizawa, Shoemaker, Overend, & Petrella, 2009; Mitchell et al., 2011). 
Electronic medical record reminder systems have been shown to improve rates of 
preventive practices (Dexheimer, Talbot, Sanders, Rosenbloom, & Aronsky, 2008), 
including nutrition and exercise counseling Bordowitz, Morland, & Reich). Finally, there 
is also a growing body of literature that illustrates the potential effectiveness of using 
successful PCP counseling strategies for tobacco cessation as a model for nutrition 
interventions by PCPs (Alexander et al., 2011).
Limitations in utilizing evidence-based information about nutrition
One significant consideration when evaluating the use of practice-based initiatives 
for quality improvement is the fact that there are a plethora of strategies that have been 
reported as potentially successful in improving outcomes. No PCP or practice could 
feasibly adopt them all or even one for every common disease (Woolf, 2000). It has also 
been found that practice-based initiatives to implement preventive care interventions are 
only successful in some settings (Hulscher, Wensing, Grol, van der Weijden, & van 
Weel, 1999). Therefore, strategies to improve the type and quality of the information
27
disseminated to PCPs should be considered by both PCPs and the researchers who 
develop these practice-based initiatives and the evidence that informs them.
Future Directions in Disseminating Evidence-Based Information about Nutrition to 
PCPs
According to Grimshaw et ah, 2012, “There is a substantial (if incomplete) 
evidence base to guide choice of knowledge translation activities targeting healthcare 
professionals and consumers” (Summary section, para. 1). PCP and research stakeholders 
have examined TRIP in cancer control to improve research-practice integration in cancer 
control research and primary care (Best et al., 2008). However, specific research has yet 
to be conducted to examine how PCPs and researchers see TRIP working in the context 
of nutrition in primary care.
PCPs have a role to play in nutrition assessment, education, counseling and 
dietitian referrals. PCPs can have a positive effect on patients when they give diet and 
weight advice (Rose et al., 2012), but a lack of knowledge in nutrition has long been cited 
as a major barrier to the implementation of nutrition care in primary care (Kolasa & 
Rickett, 2010; Kushner, 1995). Improving nutrition knowledge and access to evidence- 
based nutrition information can result in PCPs engaging in more and better care, 
ultimately improving outcomes for patients.
This exploration of practitioners’ and researchers’ opinions about the 
dissemination of evidence-based nutrition information contributes to the growing body of 
research about the importance of nutrition in primary care and prevention in two ways. 
First, it explores both researcher and practitioner perceptions of ways to get information 
about nutrition to practitioners. Second, it provides specific, participant-generated ideas
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about improving the dissemination of evidence-based information about nutrition to 
PCPs.
Several studies have examined the efficacy of specific interventions designed to 
improve the quality and quantity of nutrition information accessible to PCPs. However, 
the current research looks specifically at the gaps and common ground between 
researchers and practitioners and points to specific ideas and clusters of ideas to further 
investigate as possibilities in the development of future interventions, tools, and systems 
that aim to improve the dissemination of evidence-based information about nutrition to 
PCPs.
Methods
The current research uses concept mapping (Trochim, 1989) to explore medical 
practitioners’ and nutrition researchers’ perceptions of the effective dissemination of 
evidence-based information in the area of nutrition. Nutrition researchers are part of a 
critical stakeholder group because they produce, and to some extent disseminate, the 
research evidence about nutrition. In this role, they are an important part of any strategy 
designed to improve the dissemination of evidence-based information about nutrition; 
therefore, in addition to adding a different perspective, their input is critical.
This mixed-methods approach allows members of diverse groups to describe and 
visually represent ideas about a problem or area of interest and can provide a systematic 
way of making meaning of open-ended responses and qualitative data (Trochim & 
Jackson, 2002). Concept mapping is a type of “structured conceptualization” in that ideas 
are described, relationships between these ideas are identified, and multidimensional 
scaling and cluster analysis are used to create a visual depiction of the information
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(Trochim, 1989). It involves the following phases: (1) Preparation: generating the focus 
prompt (an open-ended sentence that participants are asked to complete); (2) Generation: 
brainstorming statements in response to the focus prompt; (3) Structuring: sorting and 
rating the statements on the dimensions of importance and feasibility; (4) Analysis: using 
multivariate methods which result in several maps; (5) Interpretation: analysis of the 
results in a facilitated session (Kane & Trochim, 2007). When concept mapping is 
conducted in a research context, the researcher or research team typically completes the 
preparation phase and the analysis phase. The generation, structuring and interpretation 
phases, however, all generally rely on input from participants.
Concept mapping is specifically designed to engage participants and address 
complex issues in a variety of contexts (Trochim & Kane, 2005). In the current research, 
concept mapping is used as a tool to explore how evidence-based information about 
nutrition can be effectively disseminated to PCPs. The concept maps allow for a visually 
engaging comparison and synthesis of researchers’ and practitioners’ ideas about 
disseminating evidence-based nutrition information and provide preliminary information 
to inform the future development of useful systems for the dissemination of nutrition 
information to PCPs.
Participants
A convenience sample of nutrition researchers and PCPs were recruited for each 
phase of the research that requires stakeholder participation (Brainstorming, Sorting and 
Rating) with an email outlining the options for participating and the benefits of the 
research. Each phase of the study employed a similar recruitment strategy. Participants 
were eligible, but not required to participate in more than one phase. Medical
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practitioners with patient contact in a primary or preventive care context, including 
physicians and nurse practitioners, were targeted for the study. These medical 
practitioners were recruited through the Union County Medical Society email listserv, as 
well as personal and professional contacts and publically available email addresses.
A convenience sample of nutrition researchers was also recruited in order to 
provide a comparison of the variables of interest between nutrition researchers and PCPs. 
The majority of researchers were recruited through the Society for Nutrition Education 
and Behavior email listserv; however, additional researchers were recruited through 
personal and professional contacts as well as through contact emails published on recent, 
related nutrition research. IRB approval was granted by the Montclair State University 
Institutional Review Board on February 27, 2012.
Participants first contributed brainstormed statements that completed the prompt 
statement, “A specific action, tool, or resource that would help get information about 
nutrition to practitioners is ...” A second group of participants, including some of the 
participants who provided brainstorming data, sorted the statements into groups of similar 
ideas. A third group of participants, including some of the participants who brainstormed 
and/or sorted, rated each brainstormed statement on its importance and its feasibility. All 
participants were asked to provide demographic data, which was used to split participants 
into PCP and researcher subgroups. This data was used in various forms to compute basic 
concept maps as well as maps and graphs that compare rating data.
A total of 44 participants (PCPs n=14 and nutrition researchers n=30) participated 
in one or more phases of this study. Eleven participants sorted the statements in phase 
two, including both PCPs (n=2) and Researchers (n=9). Sixteen participants rated the
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statements on their importance, including both PCPs (n=5) and Researchers (n=l 1 ), and 
13 participants rated the statements on their feasibility, including both PCPs (n=4) and 
Researchers (n=8).
Data Collection
Preparation and generation. The first phase of data collection consisted of 
collecting implied consent, demographic information, and brainstormed responses to the 
prompt statement, “A specific action, tool, or resource that would help get information 
about nutrition to medical practitioners is...” written by the researcher in consultation 
with staff from Concept Systems, Inc. This information was collected electronically using 
the Concept Systems, Inc. CS Global Silver online concept mapping data collection 
platform.
Participants received an electronic link to the CS Global website where they were 
asked to create a user name and password in order to expedite their participation in later 
phases of the research. Participants were specifically instructed not to use their name or 
email address in either their user name or password. After reading and accepting the 
terms of the implied consent document, participants were asked to provide demographic 
information in a brief five-question survey. The survey is provided in Figure 1. Next, 
participants were directed to brainstorm as many ideas that completed the prompt 
statement as they could. The suggestion to brainstorm five to seven ideas was provided as 
a guide and participants were able to see the ideas that previous participants had already 
given. The interface for the online brainstorming is presented in Figure 2. Fifty-four3
3 During the brainstorming data collection period, one participant misinterpreted the directions and 
responded to another participant’s brainstormed statement, adding the statement, “re ‘Medical schools 
should teach nutrition therapy as a first course of action before drugs are prescribed’ Proper nutriton [sic] is 
for everyone. ‘Therapy’ is for disease.” This statement does not complete the prompt statement, and as it
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brainstormed responses to the prompt statement, “A specific action, tool, or resource that 
would help get information about nutrition to medical practitioners is...” were elicited 
from a sample of 28 practitioners and researchers. See Appendix A for a list of 
participant generated statements.
Supplemental content analysis. A systematic review of the current literature 
about the dissemination of nutrition information to practitioners was conducted after the 
initial set of brainstormed statements was collected. This process was developed by the 
researcher in response to the small number of brainstorming participants (n=28) and in 
order to ascertain the level of saturation of ideas in the list of statements generated by 
participants. Twenty-one discrete searches were done in the Web of Science and PubMed 
databases, using relevant search terms in a variety of combinations (e.g. "evidence based" 
AND nutrition AND "medical practitioners," dissemination AND nutrition AND 
physician; see Appendix A). Particular emphasis was placed on major, practice-oriented 
journals in the field of medicine in order to compensate for the smaller number of 
medical practitioners who participated in brainstorming. In addition to the general 
searches in the selected databases, specific searches for nutrition information in JAMA: 
The Journal o f the American Medical Association, The New England Journal o f  
Medicine, Pediatrics, and Obstetrics & Gynecology were conducted.
Two hundred fifty articles were reviewed and 43 were deemed relevant for 
content analysis in order to evaluate the participant-generated statement list for 
comprehensiveness and supplement it as appropriate. The 43 articles deemed relevant for 
content analysis were reviewed for results or conclusions that were conducive to
could be considered a judgment and potentially influence or intimidate other participants, this statement 
was removed from the set immediately
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completing the focus prompt (“A specific action, tool, or resource that would help get 
information about nutrition to medical practitioners is...”). Any relevant research articles 
cited in the results or conclusions were also searched and reviewed if they were not 
already included in the literature review (n=14). A total of 29 articles were used to 
generate 53 statements to complete the prompt statement. A full list of statements 
generated during the literature review is available in Appendix A.
Forty-eight additional articles, many from the targeted search in major practice- 
oriented journals, were deemed appropriate as evidence of nutrition guidelines, 
recommendations, or findings presented to an audience of medical practitioners, which 
led to the addition of two statements “ ...publication of nutrition related guidelines in 
major medical journals” and “ ...publication of nutrition related guidelines in major 
nutrition journals” bringing the total number of statements generated from the literature 
to 55. This process is also outlined in Appendix A.
Statement synthesis. Most concept mapping research involves an idea synthesis 
process between Step 2: Generation (brainstorming statements) and Step 3: Structuring 
(sorting and rating the statements on the dimensions of importance and feasibility). 
Although there is no set procedure for this subjective process, the intent is to create a 
statement set that is both manageable (i.e. less than 100 statements) and inclusive of all 
the ideas brainstormed (i.e. ideas are not prioritized or removed); statement synthesis 
typically includes editing to ensure that each statement in the final set represents a single 
idea and that each statement is phrased clearly, matching the syntax of the prompt (Kane 
& Trochim, 2007).
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After the brainstorming aspect of the data collection was closed to participants, 
the researcher conducted statement synthesis. An Excel workbook was created to keep 
track of the statement synthesis process (see Appendix A). To begin, participant­
generated statements (n=54) and literature review-generated statements (n=55) were 
combined. Next, double-barreled responses were separated, and then the entire list of 118 
statements was culled for duplicate and overly similar responses, with emphasis placed 
on using the words provided by participants to describe an idea whenever possible. 
Finally, statements were edited to remove abbreviations, clarify jargon, and match the 
syntax of the prompt statement. This resulted in a final set of 69 statements, listed in 
Figure 3.
Structuring. The structuring phase includes two steps: sorting and rating. During 
sorting, participants group similar statements into categories. During rating, participants 
use a Likert-style scale to rate each statement according to two or more rating variables.
A second set of participants was recruited for the structuring phase of data 
collection, using the same recruitment methods. Some participants (n = 4) provided data 
in both phases. Similar to the first phase, participants in the structuring phase received an 
electronic link to the CS Global website where they were asked to either enter their user 
name and password from phase one or create a user name and password. After reading 
and accepting the terms of the implied consent document, participants who had not 
already completed the demographic questions during phase one were asked to complete 
the brief demographic survey.
Sorting. Once demographic information was collected, participants were directed 
to sort the statements generated in phase one into categories according to their personal
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interpretation of the statements’ meaning. Instructions to sort similar statements together 
and provide a descriptive label for each pile were provided. Additionally, participants 
were instructed to avoid sorting based on their opinion of each statement’s value or 
feasibility. They were also instructed to find a category for each statement instead of 
sorting unrelated statements together in a miscellaneous pile. The suggestion of 5-20 
piles was provided as a guide. Participants had the option to choose among several 
interfaces to complete the sorting activity; one choice and the default option, tabletop 
sorting, is illustrated in Figure 4.
Eleven participants representing the two sample populations completed the 
sorting phase. Although sorting results are generally more stable when 15 or more 
participants sort the statements, a diagnostic stress analysis indicated a stress value of 
0.298, near the average concept mapping stress value of .285 and well within the 
acceptable range of 0.205-0.365, as reported by Kane and Trochim (2007).
Rating. Once phase two participants completed the sorting activity (or once 
demographic information was collected for participants who chose not to sort), 
participants were directed to rate the listed statements two times, first according to their 
perception of each statement’s importance, then according to their perception of each 
statement’s feasibility. These ratings used a five point scale (i.e., Importance: 1 = 
Relatively unimportant compared to the rest; 2 = Somewhat important compared to the 
rest; 3 = Moderately important compared to the rest; 4 = Very important compared to the 
rest; 5 = Extremely important compared to the rest; and Feasibility: 1 = Relatively 
unfeasible compared to the rest; 2 = Somewhat feasible compared to the rest; 3 = 
Moderately feasible compared to the rest; 4 = Very feasible compared to the rest; 5 =
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Extremely feasible compared to the rest). Directions emphasized that participants should 
use the full range of values in the rating scale and rate each statement relative to the 
others. The rating interface is illustrated in Figure 5. Seventeen participants completed 
importance ratings and 13 participants completed feasibility ratings.
Within the structuring phase, sorting is more time consuming than rating; 
therefore it is common for more participants to rate than sort. In an effort to enhance 
sample size, a second wave of recruitment for phase two was conducted, offering the 
option to participate only in rating.
Analysis. At the conclusion of the structuring phase, the researcher typically 
conducts an initial analysis of the sorting data consisting of similarity matrices, 
multidimensional scale modeling, and hierarchical cluster analysis in order to compute 
the basic concept maps. At this time rating data is also incorporated into a series of 
additional maps. Together these maps are shared with a group of participants and/or other 
stakeholders.
Interpretation. An interpretation session, wherein the researcher presents the 
concept maps to a small group of stakeholders in order to incorporate their responses into 
the analysis and interpretation of the results, will be conducted via web teleconference at 
a future date. Initial interpretation has been conducted by the researcher and is reported in 
the results section.
Analysis
Analysis of participant input involves a sequence of multivariate statistical 
methods including multidimensional scaling and hierarchical cluster analysis. At the 
conclusion of the structuring phase, three analyses were conducted using Concept
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Systems Core (CS Core) Version 4.0 software to compute the basic concept maps: (1) A 
similarity matrix, created using the sort data as input showing the number of participants 
who sorted each pair of statements together; (2) A point map, created by conducting 
multidimensional scaling of the similarity matrix and locating each statement as a point 
on a two-dimensional (X, Y) map; and (3) A cluster map, created using hierarchical 
cluster analysis to combine points into clusters of related points.
In addition to generating the basic maps, several additional maps that incorporate 
the rating data and allow for sub-group comparisons based on the participant 
demographic information were generated, also using CS Core, including: (1) Point rating 
maps that show the average ratings for each statement on each rating dimension; (2) 
Cluster rating maps that show the average ratings for each cluster on each rating 
dimension; (3) Pattern matching graphs that compare the average cluster ratings for a 
rating variable between sub-groups (based on demographic questions); and (4) Go-zone 
graphs that plot each statement on an X-Y graph according to its average rating on each 
of the two rating variables. Each specific analysis is discussed in more detail below.
Similarity matrix. In concept mapping, the similarity matrix shows the number 
of participants who sorted each pair of statements together and is used to estimate the 
similarity of the statements according to the participants. This matrix was computed 
through a series of two steps. First, a binary symmetric similarity matrix, a 69x69 
(corresponding to the total number of statements) table with statement numbers labeling 
the columns and the rows was created for each of the 11 participants who sorted the 
statements. A 1 or a 0 was entered into each table cell to indicate whether the two 
statements were sorted together. A 1 was entered when statements were sorted together, a
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0 was entered when they were not. The diagonals of the matrix represent the identity 
value of 1. Then, the similarity, or square total, matrix was computed by summing each 
cell across the 11 individual participant matrices to create a total similarity matrix. Values 
in each cell of the similarity matrix computed for the current data could range from zero 
to 11 (the total number of sorting participants), with a low value indicating that fewer 
participants placed those statements together in the same pile and a high number 
indicating that more participants placed those statements together in the same pile.
Point map. The point map, created by conducting multidimensional scaling of the 
similarity matrix, locates each statement as a point on a two-dimensional map. Nonmetric 
multidimensional scaling was used to create X,Y coordinates for each of the 69 
statements according to the sorting data represented in the similarity matrix. Points that 
were sorted together more often (and thus had a higher value in the similarity matrix) 
were closer in proximity and points that were never or not often sorted together are 
farther apart on the point map. It is important to note that although the two-dimensional 
scaling solution presents points as X,Y coordinates, each statement is plotted relative to 
the other statements, not relative to an X or Y-axis. Thus, the point map can be rotated in 
any direction and still convey the same information.
This point map was used throughout the other analyses as a representation of the 
relationships among the statements.
Cluster map. The cluster map, created using hierarchical cluster analysis, 
combines points into clusters of related points using the X, Y coordinates from the point 
map as input into Ward’s algorithm for hierarchical cluster analysis (Hair, 1998). This 
algorithm calculated the grouping of statements based on the proximity data from the
39
point map (which represents the summed sorting data from the similarity matrix). The 
result was a Hierarchical Cluster Tree, which depicts each of the structures beginning 
from 69 clusters and proceeding as two clusters are combined at each stage of the 
analysis until a single cluster remains. The researcher used this information to determine 
the number of clusters in the map by comparing the last clusters combined and deciding 
if the statements in those clusters belong in the same category. A recent pooled study 
analysis of concept mapping studies reported the average number of clusters for cluster 
maps was 8.93 (SD = 1.55) with a range of 6-14 (Rosas & Kane, 2011). As is typical of 
most concept mapping analyses, the researcher conducted this subjective process without 
input from participants (Kane & Trochim, 2007). For the purposes of this research and 
based on the process outlined above, an eight-cluster solution was used to create the 
cluster map. The researcher then examined descriptive cluster labels generated by 
participants during the sorting and compared these labels with the statements in each 
cluster. The most inclusive and appropriate label was assigned to each cluster. At this 
point, a decision to manually move two statements from their original cluster to an 
adjacent cluster was made by the researcher based upon the content of the statements in 
each cluster.
Point rating maps. Point rating maps show the average ratings for each 
statement. This average rating information is displayed on the original point map; 
however, instead of the simple point map arrangement, a vertical stack ranging from one 
to five points represents the participants’ average rating of each statement. In this study, 
the point rating map was overlaid on the cluster map in order to provide average 
statement ratings and clusters in the same graphic. By using the participant demographic
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information, the ratings data were separated by participant characteristics. In this 
research, question 2, “How do you identify your primary occupation?” was used to 
separate participants into two groups: PCPs (i.e. practitioners) and nutrition researchers. 
PCPs (importance ratings: n=5; feasibility ratings: n=4) responded to question 2 that their 
primary occupation was either “medical doctor” or “medical resident.” Nutrition 
researchers (n== 11) responded to question 2 with “nutrition/public health researcher” or 
“nutrition/public health professor.” One rating participant did not respond to the 
participant demographic questions; therefore, that participant’s responses were not 
included in any analyses that separated the data by subgroup. These participant groups 
were used throughout the remaining analyses in order to compare the rating responses of 
PCPs and nutrition researchers.
In order to examine subgroup differences in ratings, four different point rating 
maps were constructed and each was overlaid on the cluster map. The point rating maps 
were based on PCP importance ratings, researcher importance ratings, PCP feasibility 
ratings, and researcher feasibility ratings.
Cluster rating maps. Cluster rating maps show the average ratings for each 
cluster. The cluster ratings are represented as vertical stacks of each cluster shape. 
Similar to the point rating map, there can be anywhere from one to five layers, 
representing the average of the average ratings for each statement in that cluster across all 
of the participants. For this research, two cluster rating maps were created, one based on 
importance ratings by all participants, and one based on feasibility ratings by all 
participants.
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Pattern matching graphs. Pattern matching graphs compare the average cluster 
ratings for a rating variable between sub-groups. These sub-groups can be defined either 
by demographic questions or by rating scale. Correlation coefficients are presented along 
with these graphs. In the current research, three pattern matching graphs were created: 
One based on importance rating data that compared PCP and researcher subgroups; one 
based on feasibility rating data that compared PCP and researchers subgroups; and one 
final graph that compared all participants’ importance ratings to all participants’ 
feasibility ratings by cluster. Pearson’s r was calculated to determine the p value of each 
of the correlations reported on the pattern matching graphs using SPSS version 18 (IBM).
Go-zone graphs. Go-zone graphs plot each statement on an X-Y graph according 
to its average rating on each of the two rating variables, in this case importance and 
feasibility. Go-zone graphs are displayed with quadrants based on the mean rating for 
each variable. Go-zone graphs were created based on importance and feasibility ratings 
for all statements. To make the information simpler to digest, go-zone graphs were also 
created for the statements in each cluster based on the importance and feasibility ratings 
of all participants. See Appendix B for the go-zone graphs by cluster.
Results
The ideas
Point map. The point map in Figure 6 was created using X, Y coordinates 
generated using multidimensional scale modeling. In this map, each point represents a 
brainstormed statement with its corresponding number (see Fig. 3 for the full statement 
list). The relationships between points, not the relationship of a point to the axes, are the 
meaningful aspect of this map. The distance between points represents the frequency with
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which those points were sorted together by participants (i.e. proximity implies similarity; 
distance implies difference). This point map shows distinct areas of concentrated points 
and areas where the points are wider-spread, which affected the shape, size and proximity 
of the clusters in the cluster map.
Cluster map. The cluster map in Figure 7 was created using hierarchical cluster 
analysis and an eight-cluster solution. The cluster map allows groups of ideas commonly 
sorted together to be analyzed together in a smaller, more manageable set of clusters (i.e. 
themes), which are pictured on the map as colored polygons. This map represents the 
systematic grouping of similar points into eight clusters, labeled with names chosen by 
the labels generated by participants during the sort: (1) Nutrition Communication Media, 
(2) Benchmarking/Medical Records, (3) Community Nutrition, (4) Increasing the 
Research Base, (5) Policy-Based Ideas, (6) Pre-professional Education, (7) Continuing 
Professional Education, and (8) Practice Tools. Two statements, (62) “a reliable Internet 
source” and (63) “an email nutrition newsletter with website backup,” were moved from 
the Benchmarking/Medical Records cluster to the adjacent Nutrition Communication 
Media cluster based on the list of statements by cluster. A spanning analysis was 
conducted using CS Core to confirm that each of these statements was also frequently 
sorted with the statements in the new cluster. For a complete list of statements by cluster, 
see Appendix B.
When this cluster map is viewed like a geographical map, the clusters can be 
considered as part of larger regions. The clusters in the northeastern region involve 
education in various forms, while the clusters across the southern region all focus on 
practical ways to get information about nutrition to practicing PCPs. The northwestern
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clusters involve research, while the most central cluster involves policy, a likely 
explanation for why some of the statements in this cluster were commonly sorted with 
statements from all of the other clusters.
Ideas in Context: Importance
Cluster rating map and point rating maps. Cluster rating maps present the 
average of the average ratings for each statement in that cluster across all of the 
participants. This map is similar to the cluster map in that it has the same polygons and 
name labels and that the polygons are in the same place. The cluster rating map is 
different in that it visually represents the rating data along with the clusters. Rating data 
for one rating variable are depicted as vertical stacks of each cluster shape. There can be 
anywhere from one to five layers, representing how the statements in the cluster were 
rated, on average, by participants. The cluster rating map in Figure 8 shows the average 
ratings for each cluster using importance ratings data from all participants. The clusters in 
the eastern region, (6) Preprofessional Education, (7) Practice Tools, and (8) Continuing 
Professional Education, were all considered highly important. The most central cluster, 
(5) Policy-Based Ideas, was considered important, while the ideas in the northwestern 
clusters, (4) Increasing the Research Base and (3) Community Nutrition, were rated as 
moderately important. Aside from cluster (7) Practice Tools, the ideas in the 
southernmost clusters, (1) Nutrition Communication Media and (2) 
Benchmarking/Medical Records were considered relatively unimportant compared to the 
other clusters.
It is often useful to consult the point rating maps in coordination with the cluster 
rating maps because the cluster ratings are based on the average ratings for each
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statement in that cluster across all of the participants. The point maps indicate that some 
individual statements were rated considerably higher or lower than other statements 
within a cluster. Point rating maps display average rating information on the original 
point map by using a vertical stack of points ranging from one to five points to represent 
the participants’ average rating of each statement. In this study, the point rating map was 
overlaid on the cluster map in order to provide average statement ratings and cluster 
shapes and names in the same graphic. There were differences between subgroups in their 
ratings of individual points. Statement (46), “teaching nutrition therapy as a first course 
of action before drugs are prescribed in medical school,” part of Cluster (6) 
Preprofessional Education is an example. Although the Preprofessional Education cluster 
is represented as extremely important on the cluster rating map, statement (46) was rated 
relatively very important by the researcher subgroup, but relatively unimportant by the 
PCP subgroup. These individual statement differences can be examined in Figure 9 and 
Figure 10, the point rating maps for importance by researchers and PCPs, respectively.
Pattern matching graphs. The between group differences alluded to in the point 
rating maps can be further examined in the pattern matching graph for importance. This 
ladder graph, pictured in Figure 11, lists the clusters on each side of the ladder based on 
their relative importance ratings. The cluster rating calculations for the pattern matching 
graphs are the same as the cluster rating calculations for the cluster rating maps. After the 
clusters are listed by subgroup, lines are drawn to connect clusters on either side of the 
ladder. Flatter lines running perpendicular to the sides of the ladder indicate a stronger 
correlation between the sub-groups’ ratings. Lines with a steeper slope indicate a weaker 
correlation and more disagreement between the sub-groups’ ratings. The left side
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represents the PCPs’ (n=5) average importance ratings by cluster and the right side 
represents the researchers’ (n= ll) average importance ratings by cluster. The slope of the 
lines as well as the correlation coefficient (r=0.249, p=.553) indicate little agreement 
between subgroups on the importance of the clusters, with the exception of 
Benchmarking/Medical Records, which was rated as least important by both groups. Of 
particular note are the clusters with the most drastic differences in importance ratings (the 
lines with steepest slopes): Preprofessional Education, which was rated as relatively 
unimportant by the PCPs and most important by the researchers; Nutrition 
Communication Media, which was rated as relatively more important by PCPs and 
relatively unimportant by researchers; Increasing the Research Base, which was rated as 
relatively very important by PCPs and relatively less important by researchers; and Policy 
Based Ideas, which was rated relatively less important by PCPs and relatively more 
important by researchers.
Ideas in Context: Feasibility
Cluster rating map and point rating maps. The cluster rating map in Figure 12 
shows the average ratings for each cluster using feasibility ratings data from all 
participants. Here, the pattern is different than in the importance cluster map. The further 
southeast a cluster is located on the map, the higher the feasibility rating is. The most 
southeastern two clusters, (7) Practice Tools and (1) Nutrition Communication Media, are 
rated most feasible. Radiating out towards the northeast, (8) Continuing Professional 
Education, and radiating to the west, (2) Benchmarking/Medical Records were 
considered very feasible. Just north, (3) Community Nutrition was rated somewhat 
feasible. The remaining clusters, across the northern side of the map including (4)
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Increasing the Research Base, (5) Policy-Based Ideas, and (6) Preprofessional Education, 
were rated unfeasible compared to the other clusters.
Again, because the cluster ratings are based on the average ratings for each 
statement in that cluster across all of the participants, some individual statements were 
rated higher or lower than other statements within a cluster. However, major differences 
between subgroups in feasibility ratings were infrequent. One notable difference was in 
the Continuing Professional Education cluster. Statement (34) “further integrating the 
role of registered dietitians within all medical settings,” was rated unfeasible by PCPs and 
very feasible by researchers. However, in the same cluster, a related statement, (50) 
“including registered dietitians on medical committees,” was rated extremely feasible by 
PCPs and very feasible by researchers. These item rating similarities and differences can 
be examined further in Figure 13 and Figure 14, which show the point rating maps for 
feasibility by PCPs and researchers, respectively.
Pattern matching graphs. The between group similarities alluded to in the point 
rating maps can be further examined in the pattern matching graph for feasibility. This 
ladder graph, pictured in Figure 15, displays the clusters listed on each side of the ladder 
based on their relative feasibility ratings. The left side represents the PCPs’ (n=4) average 
feasibility ratings by cluster and the right side represents the researchers’ (n=8) average 
feasibility ratings by cluster. As reflected in the cluster rating map for feasibility, the 
Practice Tools and Nutrition Communication Media clusters were rated most feasible by 
both PCPs and researchers. The slope of the lines as well as the correlation coefficient 
(r=.94, p=.000) indicate significant, high levels of agreement about feasibility between 
PCP and researcher subgroups.
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Ideas in Context: Importance and Feasibility
Pattern matching graphs. Pattern matching graphs, which compare the average 
cluster ratings between two groups, can also be used to compare rating variables. The 
ladder graph created for this research, pictured in Figure 16, still has clusters listed on 
each side of the ladder based on their relative ratings, but instead of separating the ratings 
by subgroup, the left side of the ladder has importance ratings for all participants (n=17) 
and the right side of the ladder has feasibility ratings for all participants (n=13). Here, 
based on both the slope of the lines and the correlation coefficient (r=-0.070, p=.869), 
there is little similarity between relative importance and relative feasibility. However, 
there is one major exception. The Practice Tools cluster, which includes statements such 
as (7) “evidence-based summaries of nutrition-related treatments,” (14) “preventive 
health care checklists to be used by PCPs,” and (19) “publishing clinical guidelines in 
major medical journals,” is rated highest in both relative importance and relative 
feasibility.
Go-zone graphs. The go-zone graphs, which plot each statement on an X-Y 
graph according to its average rating on importance and feasibility, are useful in 
identifying specific action items. The graph is separated into quadrants based on the mean 
rating for each rating variable and the upper right quadrant is labeled the “go-zone.” 
Points in the upper right quadrant, or “go-zone,” represent individual statements that are 
highest in both importance and feasibility, independent of the cluster to which they were 
assigned. The ideas represented in these statements, then, may be easier to implement and 
more likely to make an impact. These ideas are typically the ones that should be 
examined in planning future research and the development of strategies and systems. The
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go-zone graph for all statements, and the enlarged upper right, “go-zone,” quadrant are 
pictured in Figure 17 and Figure 18.
It is informative to examine the points in the go-zone first. These statements 
reflect a variety of ideas and include statements from all clusters except Preprofessional 
Education and Increasing the Research Base. A brief analysis was conducted to 
determine if the points in the go-zone favored the ideas generated in the literature review 
or the participant brainstorming sessions. Forty-four percent of the statements were 
generated from the literature review (n.b. the statement synthesis intentionally favored 
participant language in combining statements). Several statements rated highest in 
importance and feasibility are about guidelines (e.g. (7) “evidence-based summaries of 
nutrition-related treatments,” (19) “publishing clinical guidelines in major medical 
journals”), and several indicate the importance and feasibility of including nutrition 
guidance in electronic medical records (EMRs) and checklists (e.g. (40) “integrating 
nutrition guidance into the existing electronic medical record with prompts, referral 
protocols, assessment checklists, etc.;” (14) “preventive health care checklists to be used 
by practitioners in their practice”). In addition to EMRs, the use of the internet is also 
mentioned (e.g. (62) “a reliable internet source;” (60) “providing clinically relevant, 
interactive, online continuing medical education to practitioners”). Many statements in 
the go-zone involve in-person contact and teamwork between individuals and 
professional groups to get information about nutrition to PCPs (e.g. (50) “including 
registered dietitians on medical committees;” (53) “using existing systems to reach 
practitioners, such as grand rounds and staff meetings”) and there is also mention of
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including nutrition education at medical conferences (e.g. (61) “providing nutrition 
training and/or breakout sessions at medical conferences”).
Several other points on the go-zone graph (see Figure 17) are of interest in this 
discussion. Three points were simultaneously rated high in importance and low in 
feasibility. Two involve nutrition curricula in pre-professional education: (16) “providing 
grant funding for the integration of nutrition into medical school curricula” and (57) 
“integrating nutrition science and nutrition education into all four years of medical school 
and subsequent residency curricula.” One involves systemic change: (30) “changing the 
payment system to reward wellness not illness.” On the other end of the spectrum, two 
points were simultaneously rated extremely feasible and unimportant or only somewhat 
important: (44) “mailed publications” and (1) “nutrition newsletters or brochures 
designed for practitioners.”
Discussion
One of the aims of this research was to explore the gaps and common ground 
between nutrition researchers and medical practitioners in the area of disseminating 
information about nutrition. A second aim was to identify ideas or themes to pursue for 
further research and/or development in order to improve the dissemination of evidence- 
based information about nutrition to practitioners. Concept mapping provides an 
opportunity to examine ideas by importance and feasibility together at both the cluster 
and statement level.
The Status Quo
Like most nutrition and health behavior research, the current research ultimately 
aims to improve population and patient outcomes; however, the variables of interest are
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focused on improving PCP nutrition awareness and knowledge as well as nutrition 
practice behaviors. The current research assumes that PCPs’ nutrition assessment, 
education, counseling, and identification of a need for referral would be more effective 
with improved access to evidence-based information about nutrition. It explores actions, 
tools, and resources that would help get information about nutrition to PCPs by using 
concept mapping, a participatory method chosen to engage both the researchers who 
develop and synthesize the evidence-based information about nutrition and the 
practitioners who use this information in their practice. In addition to identifying specific 
ideas that researchers and practitioners have regarding the dissemination of evidence- 
based information about nutrition to medical practitioners, this research further compares 
these stakeholder’s perceptions of the importance and feasibility of these ideas.
An early finding of this research is that during the brainstorming phase, not a 
single participant from either group (PCP or nutrition researcher) generated a statement 
identifying medical or nutrition journals as a specific action, tool, or resource for 
disseminating nutrition information to PCPs, despite the fact that these are currently the 
major systems used for disseminating evidence-based information about nutrition. In 
order to examine how these vehicles would fare on importance and feasibility ratings by 
practitioners and researchers, they were added to the statement list during the literature 
review and content analysis in two separate statements: (19) “publishing clinical 
guidelines in major medical journals” and (20) “publishing clinical guidelines in major 
nutrition journals.”
Statement (19), “publishing clinical guidelines in major medical journals,” was 
one of the highest rated statements in the go-zone quadrant of the go-zone graph. Both
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PCPs and researchers rated it highest in importance among the statements in the Practice 
Tools cluster. This finding is supported by recent market research conducted by the New 
England Journal o f Medicine (NEJM) that found PCPs are very likely to read and reread 
major medical journals, such as NEJM and the Journal o f the American Medical 
Association (JAMA) (Matalia Group, 2009). It was also rated as highly feasible, although 
slightly less so than some of the other statements in this cluster, perhaps reflective of the 
awareness of challenges in getting nutrition research published in journals like JAMA 
and NEJM, considering the competition from other medical disciplines as well as the 
difficulties in meeting the gold standard of high-quality RCTs when conducting nutrition 
and nutrition behavior research.
Statement (20), “publishing clinical guidelines in major nutrition journals,” 
however, was not included in the go-zone quadrant of the go zone graph. It was rated as 
relatively feasible (very and extremely feasible on average by PCPs and researchers, 
respectively), it was rated very important by researchers and unimportant by PCPs. These 
ratings could be influenced by PCPs’ lack of access to and interest in reading nutrition 
journals and researchers’ awareness that research published in nutrition journals may 
later become part of the systematic reviews that inform clinical guidelines for PCPs.
The current research generally supports the continued use of major medical 
journals to disseminate evidence-based nutrition information to practitioners, but also 
highlights major differences in the PCP participants’ and researcher participants’ 
perceptions of the importance of using major nutrition journals to disseminate evidence- 
based nutrition information to PCPs.
Importance: The Research-Practice Gap
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The lack of correlation between PCPs and researchers on importance ratings at 
both the statement and cluster levels indicates the possibility of a gap in research and 
practice priorities. Although generalizations cannot be drawn from an exploratory study 
such as this one, and bearing in mind that the sample size is very small, the fact that the 
feasibility ratings data was highly and significantly correlated across PCPs and nutrition 
researchers does lend credibility to the finding of no correlation between the importance 
ratings of the PCPs and the researchers.
Upon further examination of this possible research-practice gap, it was observed 
that one cluster in particular, Preprofessional Education was notably different when 
compared on the Pattern Match Graph for Importance Ratings by PCPs and Researchers 
(Figure 11) and the Point Rating Maps for Importance by Researchers and PCPs (Figure 
9 and Figure 10, respectively).
Preprofessional education. Preprofessional Education is the densest cluster on 
the map, i.e. it contains the most statements and they are very close in proximity. This 
cluster includes statements, like (8) “training medical school faculty to use and model the 
use of preventive nutrition and health promotion expert guidelines in clinical practice,” 
and (57) “integrating nutrition science and nutrition education into all four years of 
medical school and subsequent residency curricula, that reflect curriculum and 
instruction;” and others, like (12) “installing in medical schools academic leadership 
committed to nutrition and the support of medical faculty” and (38) “including explicit 
nutrition items on board examinations which in turn would encourage inclusion of 
nutrition topics in the medical school curriculum, that reflect the broader medical 
education system at both the school and national level.” Only one item, (52) “training
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nurses to better assess nutritional needs as a first line of defense in hospitals and 
emergency rooms,” also the lowest-rated item for importance in the cluster, is not directly 
related to medical school (although it is related to education).
While Preprofessional Education was rated the most important cluster by 
researchers, it was rated the least important cluster after Benchmarking/Medical Records 
by the PCPs. The fact that nearly all of the nutrition researcher participants, who account 
for more than half the study sample (59%), work in a university setting may contribute to 
the high level of importance with which pre-professional education is regarded among 
this group. Additionally, this cluster’s feasibility ratings were very low. It is possible that 
the unfeasibility of the statements influenced the PCP respondents’ importance ratings. 
As emphasized in the Nutrition in Medicine team’s work, curricular time for nutrition in 
medical school is subject to numerous competing demands (Adams, Kohlmeier, & Zeisel, 
2010). And though medical residents may report positive attitudes about nutrition 
(Vetterm, Herring, Sood, Shah, & Kalet), it is entirely possible that the PCPs who 
participated in this study felt that pre-professionals have a more urgent need to learn how 
to make the best decisions in life or death treatment scenarios.
Beyond the differences in importance ratings at both the cluster and statement 
level, two additional clusters were noticeably different when relative importance ratings 
were compared on the pattern match graph (in general, the nutrition researchers tended to 
rate items as more important than PCPs). These clusters were Nutrition Communication 
Media and Increasing the Research Base.
Nutrition Communication Media. Nutrition Communication Media was, as a 
cluster, rated as relatively more important by PCPs and relatively unimportant by
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researchers. It includes ideas about internet sources, chart reminder systems, as well as 
newsletters and publications. Although the researchers did not find these tools to be 
important (all groups found them to be highly feasible), perhaps the researchers are 
unaware of the PCPs’ desire to access information in a digestible format or their need to 
access information in the moment when they are consulting with a patient.
Increasing the Research Base. This loosely named cluster includes items about 
systematic reviews and RCTs as well as items about designating a health system officer 
in charge of synthesizing the research findings for staff and creating dietitian-led 
networks to share best practices with PCPs. It was, as a cluster, rated as relatively 
important by PCPs and relatively less important by researchers. This counterintuitive 
finding could be reflective of a disconnect between researchers and practitioners as far as 
the amount of research that is available and practitioners’ awareness of and access to the 
available nutrition research. This possible research-practice gap merits further 
exploration.
Feasibility: Common Ground
The lack of correlation between researcher and practitioner importance rating data
»
is in stark contrast to the highly correlated feasibility data. With only one exception, 
when PCPs and researcher group’s relative feasibility ratings are compared across 
clusters, they are nearly directly aligned (see Figure 15). PCP and researcher participants 
lacked agreement only on the Preprofessional Education cluster, which researchers rated 
as least feasible overall and PCPs rated as more feasible than two other clusters, 
Increasing the Research Base and Policy-based Ideas. Not only does this common ground 
provide credence to the lack of agreement on importance ratings, it also implies that
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researchers and practitioners do share some common understanding of the practical 
aspects of translating nutrition research into practice.
Importance Meets Feasibility: Ideas for Action
One of the aims of this research was to identify ideas or themes to pursue for 
further research and/or development in order to improve the dissemination of evidence- 
based information about nutrition to practitioners. Concept mapping provides an 
opportunity to examine ideas by importance and feasibility together at both the cluster 
and statement level.
With the exception of the Practice Tools cluster, there is little correlation between 
importance and feasibility when it is compared across clusters. This cluster’s strong 
ratings in both relative importance and relative feasibility make it worth examining in 
greater detail. Seventy percent of the statements in the Practice Tools cluster are also in 
the go-zone quadrant on the go-zone graph (see Figure 18), including: (7) “evidence- 
based summaries of nutrition-related treatments;” (14) “preventive health care checklists 
to be used by practitioners in their practice;” (19) “publishing clinical guidelines in major 
medical journals;” (22) “updated, standardized, user-friendly best practice guidelines;” 
(27) “a website with information designed specifically for practitioners to access and use 
with patients;” (33) “a current local listing of registered dietitians trained in new Centers 
for Medicare and Medicaid Services requirements for reimbursement of obesity 
counseling services;” and (66) “practical tools targeting specific conditions and 
populations for practitioners to use in conversations they have with patients.”
In these statements from the Practical Tools cluster that are found in the go-zone, 
there is a heavy emphasis on summaries and guidelines that are accessible and useful or
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adapted into web or paper tools that can be used with patients. This finding implies that 
both researchers and practitioners may see the translation of research about nutrition into 
practice as a priority and as an attainable goal. The importance and feasibility of dietitian 
referrals is also reflected in these go-zone statements. Together these findings support 
further investigation of how practical tools such as these can improve the dissemination 
of evidence-based information about nutrition to PCPs and increase the frequency and 
effectiveness with which they engage in brief nutrition assessment, education, and 
referral for more extensive services provided by a dietitian.
Limitations
Despite the exploratory nature of this research, the small sample size is a major 
limitation, especially for the PCP participant subgroup. Poor response rate is a well- 
known barrier in research with PCPs and physicians in general (Mitchell et al., 2011); 
however, the novel nature of the data collection and the multiple recruitments and 
multiple steps in the process may have been an additional barrier for some participants in 
this study. The concept mapping methodology was especially designed to work with 
small samples because of its heavy emphasis on the interpretation of patterns in the data. 
Additionally, the diagnostic stress test results were reassuring that the small sample did 
not strongly affect the stability of the initial point map.
A second limitation of the study is the narrow population of stakeholders from 
which the participants were recruited. Although this study specifically aimed to explore 
the possible gaps and common ground between nutrition researchers and medical 
practitioners, it may not capture as full a picture of what is actually important and feasible
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in disseminating nutrition information when more of the healthcare system and more of 
the health research system are considered.
Finally, the focus prompt used in the current research specifically emphasized the 
dissemination of information about nutrition. Although information about nutrition is a 
prerequisite for PCPs’ engaging in nutrition assessment, counseling, education, and 
appropriate referrals, information alone is inadequate to ensure actual PCP behavior 
change.
Future Directions
Future research that provides more generalizable data in the form of a larger 
sample that draws from more stakeholder groups would allow for stronger claims to be 
made about the logical directions to take in developing tools and/or systems to 
disseminate evidence-based information about nutrition to PCPs. Likewise, research in 
the form of interviews or focus groups, that go into more depth about how the ideas and 
clusters presented here might look in practice, would provide a more detailed picture of 
what strategies might work best in practice. The ideas generated and analyzed in this 
research could be effectively used to design survey questions or a semi-structured 
interview or focus group guide. This research might ideally take place in partnership with 
a medical school where participation from a larger group, including medical students, 
residents, faculty, and nutrition researchers in a similar concept mapping study might 
further elucidate the information presented here, specifically the interesting findings 
around the Preprofessional Education cluster.
Next steps might also include exploring these ideas with a larger group that 
includes more stakeholder groups using concept mapping or another exploratory method.
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In addition to the groups mentioned above, including registered dietitians (nutrition 
practitioners), medical researchers who study TRIP in primary care (primary care 
researchers), National Institutes of Health (NIH) program officers who influence the 
types of nutrition and behavioral nutrition research that is conducted, and/or health policy 
administrators who strongly influence the parts of a consultation PCPs can bill to 
insurance or Medicare/Medicaid, would provide a fuller picture of the action potential 
and value of the ideas brainstormed in this research.
Importantly, future research should acknowledge that information dissemination 
alone is unlikely to significantly change PCP behavior. In order to most effectively 
translate nutrition research into practice, interventions and other strategies to promote 
PCPs’ regular inclusion of brief and effective nutrition assessment, education, 
counseling, and appropriate dietitian referrals should be developed in tandem with 
systems to disseminate information about nutrition.
Conclusion
Despite the inability to generalize due to study design and small sample size, this 
exploratory research highlights several interesting aspects of EBP, TRIP, and PCP 
attitudes towards preventive nutrition. This research highlights specific areas of 
disagreement and common ground between nutrition researchers and medical 
practitioners in their opinions of strategies for the dissemination of evidence-based 
information about nutrition by examining these stakeholders’ perceptions of the 
importance and feasibility of these ideas. Further, this study brings practical, action-based 
insight to the discussion of bridging the research-practice gap in nutrition and primary
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care medical practice and developing tools and resources to improve the translation of 
nutrition research into primary care practice.
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